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e−rti (Fti −K) +E
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~ Ł~~ {~ {qmin, 0, qmax}.
   	 

































































^y A:: ?AB< ;9 F ? IABJ ;9 HI?Hm <67H? 6; 67{9C{?< ;I? E7m7957 9:;6D AC H97G
<ED:;697 K 95?{?B = 6; HA7 F ? ?b: ?H;?J w?{?7 6o 5? IA{? 79; F ??7 AFC? ;9 :B9{? 6;y ;IA; o9B
ti < T
= ;I? CA5 9o ;I? BA7J9D {AB6AFC?
e−rti (Fti −K) + E
(
e−rTFTP
′(Q∗T )|Fti , Q∗ti
)
IA< A
J?7<6;l 5 KB K; K ;I? ?F ?<8E? D ?A<EB? K vI?7 = ^ 5 6CC F ? A 7ECC : 967; A7J @97J6;697 w_ K
Ê
^y
5 6CC F ? <A;6<r?J K
}9;? ;IA; vI?9B?D _ K
Ê
6< <;B978Cl B?CA;?J ;9 ;I? <;9 HIA<;6H D Ab6DED :B67H6: C? w97;BlA867
:B67H6: C?y o9B 9:;6D AC H97;B9C :B9FC?D < K 95?{?B = ;I6< CA;;?B <;B6H;Cl I9CJ< 67 ;I? H97;67G
E9E< HA<? wF 9;I 67 ;6D ? A7J <:AH?y K 467H? ;I? HEDECA;6{? H97<ED:;697 IA< A H97;67E9E<
<;A;? <:AH? = 6; IA< F ??7 : 9<<6F C? ;9 J?B6{? 9:;6D AC6;l H97J6;697< 67 9EB H97;?b; K
> 9B?9{?B = o9B C?<< <D 99;I : ?7AC;6?< 9o ;I? o9BD
P (Q) = −A [Q−Qmin]−−B [Q−Qmax]+ =
97? HA7 ?A<6Cl <?? ;IA; ;I?B? AB? H?B;A67 B?8697< 5I?B? ;I? J?B6{A;6{? 9o ;I? ;?BD 67AC : ?7AC;l
J9 ?< 79; J?: ?7J A7l D 9B? 97 ;I? 5I9C? H97<ED:;697 K vI? :B9: 9<6;697 F ?C95 ?b:C6H6;Cl
























































(QT ∈ [Qmin, Qmax]) 


































































































































qt = qmax 1e−rti(Fti−K)−A e−rTF (ti,T )>0
+ qmin 1e−rti(Fti−K)−A e−rTF (ti,T )≤0
.
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qt = qmax 1e−rti(Fti−K)+B e−rTF (ti,T )>0
+ qmin 1e−rti(Fti−K)+B e−rTF (ti,T )≤0
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